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ABSTRACT: 

The machine for creasing and cutting an endless web of cardboard or the like comprises at least 
two pairs of creasing rollers (21, 22, 24, 25) and at least two pairs of cutting rollers (32, 33, 34, 
35); the web of cardboard being processed passes between the rollers (21 , 22) of a first pair of 
creasing rollers and the rollers (32, 33) of a first pair of cutting rollers, while the other pair of 
creasing rollers (24, 25) and the other pair of cutting rollers (34, 35) are situated in inactive 
positions in which there operate means (184, 184 min ) for the positioning of the respective tools; 
the two pairs of creasing rollers (21, 22, 24, 25) and the two pairs of cutting rollers (32. 33, 34, 
35) are carried by an angularly mobile assembly (17, 17) which alternately assumes one or other 
of two angular positions in order to arrange one or other of said two pairs of creasing rollers and 
one or other of said two pairs of cutting rollers in the working position. (Fig. 5). 
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@ Machine for creasing and cutting endless webs of cardboard and the iike. 



(g) The machine for creasing and cutting an endless 
web of cardboard or the like comprises at least two 
pairs of creasing rollers (21, 22, 24, 25) and at least 
two pairs of cutting rollers. (32, 33. 34, 35); the web 
of canJboard being processed passes between the 
rollers (21. 22) of a first pair of creasing rollers and 
the rollers (32, 33) of a first pair of cutting rollers, 
while the other pair of creasing rollers (24, 25) and 
the other pair of cutting rollers (34, 35) are situated 
in inactive positions in which tiiere operate means 
(184, 184') for tiie positioning of the respective tools; 
the two pairs of creasing rollers (21. 22, 24, 25) and 
tiie two pairs of cutting rollers (32, 33, 34. 35) are 
carried by an angularly mobile assembly (17, 17) 
N which alternately assumes one or other of two an- 
^ gular positions in order to arrange one or other of 
^ said two pairs of creasing rollers and one or otiier of 
in said two pairs of cutting rollers in tiie working posi- 
W tion. (Fig. 5). 
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The Invention relates to a machine for creasing 
and cutting an endless web of cardboard or the like 
comprising at least two pairs of creasing rollers and 
at least two pairs of cutting rollers, the web of 
cardboard being processed passing between the 
rollers of a first pair of creasing rollers and the 
rollers of a first pair of cutting rollers, while the 
other pair of creasing rollers and the other pair of 
cutting rollers are situated in inactive positions in 
which there operate means for the positioning of 
the respective tools.. 

In the production of cardboard sheets, for ex- 
ample for the manufacture of boxes, from an end- 
less web of cardboard, it is frequently necessary to 
change the arrangement of the lengthwise creasing 
and cutting lines in accordance with the orders 
being processed, in general, the orders relate to 
rather limited quantities, so that in this field of the 
art the speed and punctuality of the alteration of 
the position of the folding and cutting tools be- 
comes extremely important To this end, machines 
of various types have been devised, initially with 
manual operation - that is to say with manual 
positioning and changing of the tools - and cur- 
rently with automatic or serrii-automatic operation. 
Among the most advanced machines for the creas- 
ing and cutting of endless webs of cardboard, of a 
known typei there are machines which possess at 
!east two pairs of creasing rollers, that is to say 
rollers bearing the- creasing tools, and at least two 
pairs of cutting rollers. During operation, a single 
pair of creasing rollers and a single pair of cutting 
rollers are active; the second pair of creasing roll- 
ers and the second pair of cutting rollers are inac- 
tive and are arranged in an attitude which permits 
the moving and the positioning of the tools fitted 
thereon. A pair of robots provides for the displace- 
ment of the cutting and creasing tools on the pair 
of cutting and creasing rollers which are presently 
inactive, according to a program which depends on 
the next order which is to be processed. When the 
tools on the inactive rollers have been positioned 
and the processing of the previous order is com- 
pleted, the attitude of the machine is modified in 
order to exchange the positions of the p^rs of 
rollers, that is, to bring the rollers which were 
previously inactive into the working position, and 
deactivate those which were pre\nousiy active, thus 
permitting the robots to position the creasing and 
cutting tools for a later order. 

The known machines of this type possess a 
number of- disadvantages. In many of said ma- 
chines, in fact, the plane in which tiie web of 
cardboard mns has to be modified when the at* 
fitude of the machine is adjusted, that Is to say 
when a pair- of cutting rollers and a pair of creasing 
rollers are deactivated while another pair of cutting 
rollers and another pair of creasing rollers are 



• activated. This entails risks of In-egular operation, 
and additionally makes K necessary to use mobile 
surfaces for tiie running of tiie cardboard, which 
surfaces have to change attitude at each transition 

5 from the processing of one order to the processing 
of a subsequent order. In addition to the high cost 
and a particular complexity of control, ttiese ma- 
chines are also very bulky, in that the mobile 
running surfaces project substantially, upstream 

70 and downstream of the cutting and creasing 2X)ne. 
This is pa^rticuiarly disadvantageous not only be- 
. cause It entails an increase in tine overall length of 
tiie processing line, but also because it impedes 
the insertion of tiiese automatic machines into pre- 

75 an-anged processing lines which are cun-entiy 
equipped with machines having manual tool re- 
placement, said machines being of much more 
limited size. 

Furtiiermore. said arrangement of tiie pairs of 

20 cutting and creasing rollers In the machines of a 
known type renders tiie latter particularly bulky. In 
fact, in many of these machines tiie first pair of 
creasing rollers and the first pair of cutting rollers 
are arranged upstream (relative to tiie direction of 

25 movement of the cardboard web) of tiie second, 
pair of creasing rollers and the second pair of 
cutting rollers. This entails a furtiier increase in ttie 
lengthwise bulk of the machine. 

A furtiier problem associated with this type of 

30 processing lies in tiie need to exchange the tools 
as rapidly as possible In order to increase tiie 
productivity of tiie plant 

The object .of tiie present Invention is to pro- 
vide a machine for the creasing and cutting of an 

35 endless web of cardboard of the abovementioned 
type which permits automatic, simple and rapid 
positioning and exchange of tiie tools, and hence 
rapid adaptation of the attitude of ttie machine to 
the various orders to be processed, and wherein 

40 the exchange of tiie tools (that is to say the re- 
placement of one pair of creasing and cutting roll- 
ers by another pair of creasing and cutting rollers) 
does not involve modifying the trajectory followed 
by the cardboard web. . 

45 A further object of the invention is to provide a 
machine which is particularly compact, and hence 
can be inserted in pre-existing processing lines to 
replace machines using the manual substitution. 
These and otiier objects and advantages of the 

60 machine according to tiie invention, which will be- 
come apparent to tiiose skilled in tiie art from 
reading the text which follows, are obtained sub- 
stantially by means of a machine of tfie abovemen- 
tioned type, wherein:, said at least two pairs of 

55 creasing rollers and said at least two pairs of 
cutting rollers are earned by an angularly mobile 
assembly which altemately assumes one or other 
of at least two angular positions in order to anrange 
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ona or other of said at least two pairs of creasing 
rollers and one or other of said at least two pairs of 
cutting rollers In the working position; and wherein 
each pair of creasing rollers and the respective pair 
of cutting rollers are situated on opposite sides 
relative to the axis of rotation of said angularly 
mobile apparatus. The said cardboard web runs 
substantially in line with the axis of rotation of the 
mobile apparatus, so that the working zone of the 
machine is substantially at the level of the axis of 
symmetry of the assembly of cutting and creasing 
rollers, with one pair of creasing rollers and the 
corresponding pair of cutting rollers being simulta- 
neously active in the intermediate position, while 
the inactive creasing and cutting rollers are situated 
above and below the zone through which the card- 
board passes, that is to say the working zone of 
the machine, and in this position the robots inter- 
vene in order to position the tools for the subse- 
quent order to be processed. Once a processing 
order has been completed, the entire assembly of 
rollers rotates about the axis of rotation of the 
mobile assembly in order to exchange the cutting 
and creasing tools. 

With this an^angement, a machine is obtained 
which is particularly compact in both the vertical 
and the horizontal directions, which permits rapid 
and simple exchange of the tools and does not 
require mobile guide surfaces for the cardboard 
upstream and downstream of the creasing and 
cutting rollers. 

Particularly advantageous forms of the machine 
according to the invention are indicated in the 
attached dependent claims. In particular, in one 
possible form of embodiment, said pairs of creas- 
ing rollers and said pairs of cutting rollers are 
supported by a pair of angularly mobile side pieces 
earned by a bearing structure of the machine, 
which side pieces are. associated with means for 
controlling the rotation of said side pieces and 
hence the switching of the position of the pairs of 
rollers. The means for controlling the rotation of 
said side pieces can in practice comprise sectors 
of toothed wheels associated with said side pieces 
and engaging with corresponding pinions caused to 
rotate by an actuator and connected by means of a 
compensator bar. An optional intenr^ittor may be 
provided in order to modify the rotary movement of 
the side pieces relative to the rotary movement of 
the actuator provided in order to actuate the rota- 
tion of said side pieces.. 

For the operation of the machine, the two pairs 
of creasing rollers must be actuated altemately, 
and the same applies to the two pairs of cutting 
rollers. Consequently, different kinematic chains 
have to be provided for the actuation of the two 
pairs of cutting rollers and the two pairs of creasing 
rollers. In order to obtain a machine with a compact 



and balanced structure. It is possible to arrange 
that on a first side of the machine, transmission 
means are provided in order to transmit the rotary 
movement to a first pair of creasing rollers and to a 

5 first pair of cutting rollers, said first pairs of rollers 
working simultaneously, and on the other side of 
the machine analogous transmission means may 
be provided in order to transmit the movement to a 
. second pair of creasing rollers and to a second pair 

10 of cutting rollers, said second pairs of rollers work- 
ing simultaneously, and In alternation with said first 
pairs of rollers. 

In a possible form of embodiment, the trans- 
mission means comprise, on each side of the ma- 

75 chine, a central pulley which controls the move- 
ment of a flexible transmission member which is 
passed around pulleys which are coaxial with and 
fixed to the rollers of a con-esponding pair of cut- 
ting rollers and around pulleys which are coaxial 

20 with and fixed to the rollers of a conesponding pair 
of creasing rollers opposite said cutting rollers. 

In order to guide the cardboard,, profiles may 
be arranged between th9 pairs of creasing and 
cutting rollers and define at least two alternate 

25 conveying paths for the cardboard with support and 
sliding surfaces for said cardboard. 

In a possible form of embodiment, one of the 
rollers of each pair of cutting rollers is axiaiiy 
mobile in order to bring together and move apart 

30 the tools of each pair of mutually Interacting cutting- 
tools. In order to obtain this axial displacement, it is 
possible to arrange that one of the supports of the 
axiatly mobile roller of each pair of cutting rollers is 
mounted in a sealing which Is angularly mobile and 

35 equipped with a thread interacting with a 000*0- 
spending thread fixed on the corresponding mobile 
side piece, and that said angularly mobile seating 
is caused to oscillate angularly by an actuator In 
order to control the axial movement of said axially 

40 mobile roller. For regular operation during cutting, 
one of the blades of two opposing cutting tools 
may be fixed in a resilient manner, for example by 
means of a rubber ring; 

At least one of the supports of each cutting 

45 roller can be openable in order to permit the re- 
moval and tie replacement of the respective cut- 
ting tools and a support means may be provided 
for the cutting rollers during the operations of re- 
placing ttie tools. 

so In order to permit accurate positioning of tiie 
interacting tools of each pair of rollers, in a particu- 
larly advantageous form, of embodiment each 
means for the positioning of tiie tools comprises a 
fork for the simuKanebus displacenrtent of two op- 

55 posing tools fttted on ttie rollers of a respective pair 
of rollers. 

The invention will be better understood with 
reference to tiie description and the attached draw- 
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ing, which shows a practical, non-limiting exem- 
plary embodiment of said invention. In the drawing: 

Rg. 1 shows a diagrammatic frontal view of the 

machine; 

FIgJ 2 shows a diagrammatic lateral view of the 
bearing structure; 

Fig. 3 shows a frontal view of the bearing struc- 
ture of the machine according to the Invention; 
Hg. 4 shows a local section along IV-IV in Fig. 
3; 

Rg. 5 shows a cross-section of the shafts bear- 
ing the cutting and creasing tools; 
Rg. 6 shows a cross-section of the machine at 
the level of one of the pairs of cylinders bearing 
the creasing tools; 

Rg. 7 shows a cross-section of the machine in 
line with one of the pairs of cylinders bearing 
the cutting lools; 

Rg. 7A shows an enlarged detail of Rg 7; 

Rg. 8 shows a local section along the line Vlll- 

VIII in Rg. 7; 

Rg. 9 shows a local cross-section of the ma- 
chine In line with the two shafts for transmitting 
the motion to the cutting and creasing tools; 
Rg. 10 shows a frontal view, in partial section, of 
the carnage group for moving the tools; 
Rg. 11 shows a view of the carriage of Rg. 10; 
Rg. 12 shows a local cross-section of the ma- 
chine in line with the assembly for transmitting 
the oscillating movement for the exchange of 
the tools; 

Rg. 13 shows a local cross section In line with 
the suction apertures for the cardboard trim- 
mings; 

Rg. 14 shows a section along XIV-XIV in Rg. 
13; 

Rg. 15 shows a lengthwise section through the 
means for advancing the carriage shown in Rgs. 
10 and 11; and 

Rgs. 16 to 18 show a machine which may be 
combined to the machine of the preceding fig- 
ures, to perform creasing Ones. 
Rg, 1 shows, very diagrammaticaily, a front 
view of the machine according to the invention. As 
is illustrated in said figure, the machine comprises 
a bearing structure produced by means of a pair of 
lateral side pieces 1 mutually connected by upper 
and lower cross pieces 3 and 5 respectively. Rg. 2 
shows a lateral view of the bearing structure, while 
Rg. 3 shows a frontal view of said structure. The 
structure formed by the side pieces 1 and by the 
cross pieces 3 and 5 is equipped with support 
wheels 7 which roll on corresponding trades 9 
anchored to the floor P. Also anchored to the said 
floor P is a thread 11 (cf. in particular Rg. 3) upon 
which acts a reducing motor 13 which is ngidly 
connected to the bearing structure 1, 3, 5 and is 
capable of imparting to said structure transverse 



movements, in accordance with the double arrow f1 
(Rg. 3). relative to the direction of advance of the 
cardboard being processed. The transverse move- 
ment according to said arrow fl permit the struc- 

5 ture 1, 3, 5 - and hence the whole machine - to 
follow any transverse tiltings and movements of the 
cardboard being processed. 

The structure fonmed by the side pieces 1 and 
by the cross pieces 3 and 5 can'ies an assembly 

70 which is capable of oscillating about an axis which 
is transverse relatively to the direction of advance 
of the cardboard -fed to the machine. This assem- 
bly can'ies a number of pairs of shafts on which are 
mounted, respectively, the creasing tools and the 

75 cutting, tools. More specifically, as Is shown dia- 
grammaticaily in Rg. 1, the oscillating assembly Is 
fomed by a pair of mobile side pieces 17 parallel 
to the uprights 1, and canied by supports dia- 
grammaticaily and generically designated 19 in Rg. 

20 1, and described in greater detail below with refer- 
ence to Fig. 9. As is shown in greater detail in the 
section in Rg. 5 (taken in line with the rollers for 
supporting the creasing and cutting tools), the mo- 
bile side pieces 17 cany two pairs of rollers 21. 22 

25 and 24, 25, respectively, on which 'are fitted creas- 
ing tools 27, 28 and 29, 30 respectively. Between 
said side pieces 17 there, are also an^anged two 
further pairs of rollers, designated 32, 33 and 34. 
35 respectively, on which are fitted the respective 

30 cutting tools or blades, indicated respectively, by 
37. 38 and 39. 40. 

The pairs of rollers 21. 22 and 24. 25 respec- 
tively are mutually adjacent and are arranged in a 
manner such that the planes defined by the axes of 

35 the rollers 21, 22 and of the rollers 24, 25 respec* 
tively are mutually perpendicular. The pairs of roll- 
ers 32, 33 and 34, 35 are similarly arranged. As is 
apparent particulady from Fig. 5, during operation 
the cardboard C -passes in the direction of the 

40 an-ow fC between one of the two pairs of rollers 
canrying the creasing tools, hereinafter called 
creasing rollers, and one of the two pairs of rollers 
carrying the cutting tools, hereinafter designated 
cutting rollers. More specifically, in Rg. 5, the 

45 cardboard C passes between the pair of rollers 21, 
22 and the pair of rollers 32, 33. Within the zone 
defined by the rollers 21, 22, 24, 25 and 32, 33, 34, 
35 are disposed profiles 43, 45. 47 and 49 defining 
two passages which are mutually inclined at an 

50 angle of 90* for the passage of the cardboard C. 
More specifically, in the attitude shown in Rg. 5. 
the cardboard C passes over the profiles 43. 49 
which possess two horizontal planar portions, des- 
ignated 43A and 49A respectively, which form a 

55 support for the cardboard. In a similar manner,, the 
profile 45 possesses a portion 45A while the profile 
43 possesses a further portion 43B, the portions 
45A and 438 forming a bearing surface and run- 
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ning surface for the cardboard C when the position 
of the cutting and creasing rollers Is rotated 
through 90* relative to the position shown in Fig. 5, 
that is to say when the cardboard passes between 
the creasing rollers 24, 25 and the cutting rollers 
34, 35. This second position is obtained by rotation 
in the direction F (Rg. 5) of the entire group 
comprising the rollers 21, 22, 24, 25. 32. 33 and 
34, 35. the profiles 43, 45, 47, 49 and the mobile 
side pieces 17. In order to obtain the rotation of 
this group, there Is fixed to each mobile side piece 
a toothed wheel sector designated 51 in Fig. 5. 
which engages with a con-esponding pinion 53 that 
transmits an. oscillating rotary movement obtained 
from control means described In greater detail be- 
low. The pinion 53 begins to rotate at the moment 
in which the exchange of the tools is to be effec- 
ted, by means of rotation of the entire group car- 
ried by the mobile side pieces 17. 

The creasing rollers 21, 22 and the cutting 
rollers 32, 33 are set to rotate by means of a single 
toothed belt 55 shown diagrammatically in broken 
lines in Rg. 5, which takes the motion from a 
centra! pulley 57 arranged in a symmetrica! posi- 
tion relative to the tool-carrying rollers. The toothed . 
belt 55 is then passed around toothed pulleys 59. 
61 which are coaxial with and fixed to the rollers 

21, and 22 respectively, in order to transmit the 
rotary movemerrt to the creasing tools; it is then 
passed around two Idle pulleys 63, 65. and subse- 
quently around pulleys 67 and 69 which are coaxial 
with and fixed to the rollers 33 and 32 respectively, 
canying the cutting tools. The pulleys 57, 59. 61, 
63, 65, 67, 69 are arranged on one side of the 
machine, while corresponding pulleys for the trans- 
mission of the motion to the other rollers 24, 25 
and 34, 35 respectively are symmetrically arranged 
on the opposite upright of the machine. 

Rg. 6 shows a cross-section of the machine in 
line with the supports of the creasing rollers 21 and 

22. As shown in said figure, the roller 21 is carried 
by a shaft 71 supported by means of bearings 73, 
75 on the mobile side pieces 17. In the vicinity of 
the left-hand end (in the drawing) of the shaft 71 is 
keyed the toothed pulley 59. At said left-hand end 
the shaft 71 is fixed io a manifold 77 for the 
conveying of the compressed air for the locking of 
the creasing tools 27 on the roller 21; the pneu- 
matic locking means for the tools are of a type 
known per se and hence not illustrated in greater 
detail. The creasing roller 22 is earned, in an 
analogous manner to the creasing roller 21, by a 
shaft 79 supported at the ends by bearings 81, 83. 
The bearings 81 and 83 are accommodated in 
con'esponding seatings 85, 87 made in respective 
flanges 89. 91. The flanges 89, 91 are attached in 
respective seatings in the mobile side pieces 17. 
Associated with the shaft 79 is a manifold 80, 



analogous to the manifold 77, for the compressed 
air for locking the creasing tools 28 fitted on the 
roller 22. 

As is cleariy shown in Rg. 6, the seatings 85. 
5 87 in which the bearings 81 and 83 are accom- 
modated are eccentric relative to the flanges 89, 
91. Consequently, rotation of the flanges 89. 91 in 
their seatings about the respective axes designated 
. A-A produces a rotary movement of the aws of the 
10 shaft 79 about said axis A-A. and hence a move- 
ment of the creasing tool 28 closer to or farther 
from the creasing tool 27. The rotation of the 
flanges 89. 91 thus permits regulation of the creas- 
ing pressure. In order to obtain the rotation of said 
T5 flanges, a reducing motor 93 is provided on the 
right-hand side piece 17 fm tiie drawing), on the 
output from which shaft is keyed a pinion 95 which 
engages witii a toothed wheel 97 fixed to the flange 
91. The rotation of the pinion 95 consequently 
20 causes the rotation of the flange 91. On the toothed 
wheel 97 tiiere engages a further pinion 99, keyed 
on a compensator bar 101 which transmits the 
rotary motion to a pinion 103 keyed at its opposite 
end and engaging with a toothed wheel 105, cor- 
25 responding to the toothed wheel 97. fixed to the 
flange 89. Associated with tiie shaft at the output 
from tiie reducing motor 93 an encoder 107 is 
provided which supplies the angular position of 
said shaft and hence the angular position of the 
"30 shaft 79 canying the roller 22; a predetermined 
woridng pressure of the creasing tools corresponds 
to each angular position of the shaft 79. 

An arrangement symmetrical to tiiat shown in 
Rg. 6 Is adopted for supporting the creasing rollers 
35 24, 25 and ti-ansmltting the motion to said rollers. 
The pulleys (con'esponding to the pulleys 59. 61) 
for controlling the rollers 24. 25 are situated on the 
side piece 17 opposite to the pulleys 59, 61, tiiat is 
to say on the side piece 17 carrying the reducing 
40 motor 93 (Rg. 6). 

The Rg. 7 shows tiie assembly which transmits 
the motion to tiie cutting rollers 32 and 33. The 
cutting roller 32 is carried by a shaft 111 supported 
at one end (tiie left-hand end in Rg. 7) by a pair of 
46 oblique bearings 113. The oblique bearings 113 are 
seated in an oscillating bush 115, carried by tiie 
con'esponding mobile side piece 17. The bush 115 
pennits slight oscillations at ttie axis of the shaft 
111 to compensate for and non-alignments of the 
50 supports. At the opposite end the shaft 111 is 
supported by a roller bearing 117 seated In a bush 
119, which also oscillates. The roller bearing 117 
pemnits slight axial displacements of tiie shaft 111. 
The tootiied pulley 69 is keyed In tifie vicinity of the 
65 left-hand end (in the drawing) of tiie shaft 111. Also 
associated witii said left-hand end of the shaft 111 
is a manifold 121 for ttie distribution of the com- 
pressed air to the means for locking the cutting 
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tools 38 fitted on the roller 32. As in the case of the 
creasing tools, so in the case of the cutting tools 
the pneumatic locking means used are of a known 
type and hence are not described in greater detail. 
Fig. 7 shows two cutting tools 38 mounted sym- 
metricaliy on the respective rolier 32. The two 
mountings shown can be used alternatively, in the 
sense that all the tools keyed on the roller 32 are 
to be mounted either in the atlftude shown for the 
tool on the left or in the attitude shown for the tool 
on the right in Rg. 7, this being so because of the 
positioning requirements of the tools, described 
below. 

The cutting roller 33. is supported by a shaft 
123 supported at its left-hand end (in the drawing) 
by a pair of obfique bearings 125 seated in an 
oscillating bush 127 analogous to the bush 115, 
and able to permit slight oscillatory displacements 
of the axis of the shaft 132. The bush 127 is seated 
in a seating fonmed by two elements 129, 130 
which are mutually coupled and one of which 
(specifically, the element 130} possesses a thread 
131 engaging with a co^esponding thread of a 
sleevie 133 fixed to the respective side piece 17. 
. The elements 129 and 130 fomning the seating for 
the bush 127 are mechanically fixed,, by means of 
a link rod 135, to the stem 137 of a cylinder/piston 
system 139, the cylinder of which is fixed at 141 to 
the mobile side piece 17. The an^angement is such 
that, by means of the cylinder/piston actuator 137, 
139, it is possible to control the- rotation of the 
seating 129, 130 of the bush 127 relative to the 
sleeve 133 fixed to the side piece 17. The relatwe 
rotation between the seating 129, 130 and the 
sleeve 133 causes, by reason of the thread 131. an 
axial displacement in the direction f123 of tiie shaft 
123 canying the cutting roller 33. This axial dis* 
placement serves to impose the cutting pressure 
on the tools 37, 38. At the opposite end from the 
support bearings 125, the shaft 123 Is supported 
by a roller bearing 143 seated in an oscillating 
bush 146. The oscillating bush 145 pennits oscil- 
latory movements of the shaft 123 to compensate 
for any non-alignments di the support, while the, 
roller bearing 143 pennits an axial displacement in 
the direction f123 for the purposes indicated above. 
At the opposite end from the bearing 143, the 
pulley 67 is keyed on the shaft 123. Associated 
with the end of the shaft 123 at which the pulley 67 
is keyed is a manifold 147, conresponding to the 
manifold 121, for the introduction of the com- 
pressed air for locking the tools 37. 

As shown in Fig. 8, the oscillating bushes 119 
and 145 for the support of the shafts 111 and 123, 
respectively, are accommodated in seatings pro- 
duced by means of two elements 151, 153, mutu- 
ally coupled by means of screws 155 which also 
serve for connection to the corresponding mobile 



side piece 17. By unscrewing the screws 155, it is 
possible to open the supports of the shafts 111 and 
123 to permit the withdi^wal of the cutting tools 37 
and 38 mounted thereon. In fact, whereas the 

5 creasing toots can be produced in two parts (as is 
apparent, in particular/from Figs. 5 and 6). the 
cutting tools are preferable produced, in a single 
piece in order to permit cleaner cutting and reduce 
wear on the tools; therefore, they can be replaced 

70 only by dismantling at least one of the supports of 
the respective shafts. When the supports of the 
. shaft 111, 123 are opened in order to cany out the 
replacement of the tools, the con'esponding rollers 
. are supported by a support member 157, Illustrated 

15 diagrammatically in Rg. 3. 

Fig. 9 shows a cross-section of the machine In 
line with the axis of transmission of the motion to 
the central pulley 57. Refening initially to the left- 
hand portion of Rg. 9, a sleeve 160 is fixed to the 

20 side piece 1, within which sleeve are provided two 
support bearings 162 and 164 for a shaft 166 on 
which the pulley 57 is keyed. The shaft 166 is 
caused to rotate by a reducing motor 168 applied 
to the outside of the side piece 1 . On tiie end of 

25 the shaft 166 opposite the reducing motor 168 is 
fitted a third bearing 170 accommodated in a bush 
172 fixed to the corresponding mobile side piece 
17 in order to support the said side piece 17. As is 
clearly visible in i^g. 9, a symmetrical an^angement 

30 of transmission members is associated with the 
right-hand mobile side piece (in the drawing) in 
order to transmit the rotary motion to a correspond- 
ing pulley 57. Each pulley 57 controls a pair of 
creasing rollers and a pair of cutting rollers, and 

35 the an-angements of the kinematic members of the 
two groups are symmetrical. 

Rgs. 10 and 11 show the details of one of the 
two carriages canving the forks for the movement 
and positioning of the cutting and creasing tools 

40 along the respective support rollers. In particular, 
Rg. 10 shows a frontal view of the lower carnage 
with the fork in the working position, that is to say 
close to the respective rollers which, in this case, 
are the rollers. 34, 35 canying the cutting tools; Fig. 

45 11, on the other hand, shows, a lateral view of the 
carriage of Rg. 10 with the respective fork in the 
retracted position, that is to say inactive. As can be 
seen In particular in Rg. 10, a shaped guide 160 is 
applied to the cross piece 5 of the bearing struc- 

50 ture of the machine, on which guide there slide 
guide shoes 182 of a carriage, generically des- 
ignated 184. On the wing of the cross piece 5, 
opposite the wing canying the shaped guide 180, a 
further guide 186 is an'anged. on which rotate free- 

55 wheels 188 carried by a bracket 190 secured to a 
plate 192 which forms the bearing structure of the 
carnage 184. 

Adjacent to the two sides of the plate 192, and 
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parallel to the rollers 34, 35, are fitted support 
brackets 194, 195 for a cylindrical tubular bar 196 
forming a cylindrical guide for corresponding guide 
bushings 198 fixed to the double fork generally 
designated 200. The fork 200 is therefore guided 
along two cylindrical bars 196 by means of two 
pairs of superposed bushings 198, positioned at 
the sides of said fori(. The fork 200 is controlled in 
a movement towards and away from the respective 
rollers On the Illustrated case, the rollers 34, 35), for 
the movement and positioning of the respective 
tools. The movement towards and the movement 
away, in the directions of the double arrow f200, 
are contrplled by a pair of cylinder/piston actuators 
designated 202. The stems of the actuators 202 
are connected at 204 to the fork 200, and their 
movement determines the movement of the forte 
200 towards and away from said rollers 34, 35. In 
order to position the tools along the respective 
rollers, it is necessary for the carriage 184 and the 
respective fork 200 to be displaced transversally 
relative to the direction of advance of the card- 
board, that Is to say lengthwise relative to. the tool- 
carrying rollers. For this purpose, the uprights 1 
support a threaded bar 206. The threaded bar 206 
is canied at one end by a pair of bearings 208 (see 
In particular Rg. 15); the opposite end of said bar 

206 is kinematically connected, via an angular 
counter shaft 210. to a direct current motor 212, On 
the threaded bar 206 is fitted a nut 214 fixed to the 
plate 192 of the carriage 184. The rotation of the 
threaded bar 206 controlled by the motor 212 thus 
causes the nut 214 to slide along said bar. and 
consequently the transverse displacement of the 
carriage 184 relative to the machine. An encoder 

207 (Fig. 15) is associated with one end of the 
threaded bar 208 in order to record the angular 
position of the threaded bar 206 and hence of the 
carriage 184. 

In order to avoid the accumulation of scraps 
and dust on the guides 180 and 186, the latter are 
covered by a protective band 216 extending trans- 
versally to the machine between the two uprights 1 . 
The carriage 184 is equipped with four rollers 217, 
218. 220 and 222 capable of lifting the band in 
order to permit the passage of said caniage on 
said guides 180 and 186. 

The carriage 184 now described is positioned 
below the zone of passage of the cardboard C, and 
serves to position the tools on the two rollers which 
are situated from time to time in the tower position. 
In particular, in the attitude of Rg. 5. the caniage 
184 serves to position the cutting tools 39 and 40 
fitted on the rollers 34 and 35. In the upper zone of 
the machine, at the level of the cross piece 3, is 
provided a second can^iage generically designated 
184, for the positioning of the tools along the rollers 
arranged in the upper position. In Rg. 5. the car- 



riage 184'. with an associated fort< 200', serves to 
position the creasing tools 29, 30 along the respec- 
tive rollers 24, 25. The carriage 184', analogously 
to the carnage 184, Is guided by means of shoes 

5 182' which are slidable along a guide 180 and by 
means of wheels 188 which roll on a guide 186 . A 
plate 192' can-ies actuators 202' for the movement 
of the fori( 200' towards and away from the respec- 
tive rollers. The movement of the carriage 184' in a 

10 direction parallel to the axes of the rollers 24 and 
25 Is obtained by means of a threaded bar 206 , 
con^esppnding to the threaded bar 206, on which, a 
nut 21 4' is fitted. 

As mentioned above the rotation of the mobile 

75 side, pieces 17 is obtained by means of the toothed 
wheel sector 51 engaging with the pinion 53 (Rg. 
5). Rg. 12 shows in greater detail Ihe assembly for 
transmitting the motion to the side pieces 17. As 
can be seen In said Rg. 12, the pinion 53 is keyed 

20 on an output shaft 220 from a cambox or intenmit- 
tor 222, whose input shaft 224 is controlled in 
rotation by a reducing motor 226. Associated with 
the shaft 224 is the sensor 228. for example of the 
magnetic type capable of recording the angular 

26 position of said shaft 224 in a manner such as to 
control the stopping of the rotation when said shaft 
has completed a predetermined, angle. In the par- 
ticular case, the side pieces 17 and the cutting and 
creasing rollers associated therewith have to be 

30 rotated through 90* when the tools are -to be 
exchanged. The sensor 228 is therefore capable of 
detenmining a corresponding rotation of the input 
shaft 224 of the intermittor 222. Internally, the inter- 
mittor 224 possesses a cam system such that the 

35 extent of the rotation of the output shaft 220 is, 
overall, equivalent to the extent of rotation of the 
input shaft 228: however, the effect of said Intermit- 
tor is that the rotation of the output shaft 220 
commences after a certain delay relative to the 

40 commencement of the rotation of the input shaft 
224. and ends before the end of the rotation of said 
shaft 224. The rotation of the shaft 220 is transmit- 
ted via the first pinion 53 to a first toothed wheel 
sector 51, fixed to the first of the two mobile side 

45 pieces 17, and via a joint 230 to a compensator bar 
232. at whose opposite end (on the right in Rg. 12) 
Is connected the second pinion 53y engaging with 
a conBsponding toothed wheel sector 51 fixed to 
the second mobile side piece 17. The entire trans- 

50 mission system is supported by thei uprights 1, as 
shown in flie figure. 

. The machine which has been described is 
completed by a set of apertures for the aspiration 
of the trimmings which are formed by the cutting of 

55 the cardboard. The said set is shown, in particular, 
in Rgs. 13 and 14. As shown in said figures, a "C"- 
profile, designated 240, is fitted to the outer up* 
rights 1 and extends transversally relative to the 
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machine and relative to the direction of advance of 
the cardboard. Two "L"-profil8S, designated 242, 
are welded to the profile 240 and form a guide 
system for two carriages 244 canying suction ap- 
ertures 246 connected to suction lines 24B (Fig. 
14). The can'iages 244 possess a bearing plate 250 
on which are mounted four free wheels of V-shape 
profile, designated 252, which roll on the profiles 
242 that fomn respective roiling guides. The up- 
rights 1 support, by means of bearings 254, a bar 
256 which possesses two threaded portions 256A 
and 258B, an-anged symmetrically relative to an 
intermediate support bearing 258 carried by the 
profile 240. The bar 256 can be caused to rotate 
by means of a reducing motor 260 connected to 
one end of the threaded bar 256 emerging from 
one of the two uprights 1. Associated with said 
projecting end of the threaded bar 256 is an en- 
coder 262, capable of recording the angular move- 
ment of said threaded bar. Nuts 264A and 264B, 
respectively, are fitted on the two threaded portions 
256A and 256B and anchored by screw means 266 
to the two plates 250 of the carnages 244. Since 
the two threaded portions 256A and 256B have 
threads running in opposite directions, the rotation 
of the bar 256 in one direction or the other deter- 
mines the simultaneous movement of the two car- 
riages 244 towards or away from the center line of 
the machine. Associated with each carriage 244 is 
a respective shaped plate 268, which, together with 
the fixed plate 270, forms a bearing and sliding 
surface for the cardboard being processed. \/Vhen 
the carriages 244 are moved towards or away from 
the center line of the machine, the shaped plates 
266 slide under the fixed plate 270 forming a 
surface which can be telescopically shortened and 
extended In order to adapt to the different fbnmats 
of cardboard being processed; the suction aper- 
tures 246 are positioned in each case in alignment 
vwth the outennnost cutting lines. 

The operation of the maichine described above 
is as follows. In the attitude shown in Rg. 5. the 
cardboard C being processed passes between the 
pair of creasing rollers 21, 22 and the p^r of. 
cutting rollers 32, 33. Simultaneously, the second 
pair of creasing rollers 24, 25 is situated at the 
highest point of the machine, in line with the car- 
riage 184' canving the fork 200'. Conversely, the 
second pair of cutting rollers 34, 35 is situated at 
the bottom point of the machine, in line with the 
carriage 184 and the con^esponding fori( 200. While 
the cardboard C is being creased and cut in the 
positions determined by the attitude of the creasing 
tools 27, 28 and the cutting tools 37, 38. the 
aeasing tools 29, 30 fitted on the rollers 24, 25 
and the cutting tools 39, 40 fitted on tiie rollers 34, 
35 are displaced by the forks 200' and 200 respec- 
tively, to be disposed in the positions required by 



ttie next order to be processed. The movements of 
tiie carriages 184, 184' and of tiie corresponding 
fori(S 200, 200' can be appropriately programmed 
in accordance with processing requirements. 

5 When the order being processed is finished, 
and the machine is to be prepared for the process- 
ing of a subsequent onjer. which differs from tiie 
preceding order in respect of the position of tiie 
cutting lines and/or tiie position of the creasing 

70 lines, tiie cardboard web is setiiered by a trans- 
verse cut to create what is called a ''hole" as it 
. reaches tiie creasing and cutting machine. At this 
point the rotating assembly fornried by tiie side 
. pieces 17 and by all tiie creasing rollers 21, 22, 24, 

15 25 and cutting rollers 32, 33, 34, 35 is caused to 
rotate tiirough 90* by means of tiie pinions 53 and 
53' engaging v\nth tiie toothed wheel sectors 51 
and 51' (see in particular Fig. 12). The rotation 
takes place in a manner such that the creasing 

20 rollers are always upstream of the cutting rollers 
relative to the direction of advance of the card- 
boards C. Consequently, the rotating assembly 
iomed by tfie side pieces 17 and by the creasing 
and cutting rollers will be caused to rotate from the 

25 attitude of Fig. 5 through 90* counter-clockwise in 
order to bring the creasing rollers 24, 25 into the 
position previously occupied by tiie creasing rollers 
21, 22, while tiie latter are displaced into the lower 
position previously occupied by the cutting rollers 

50 34, 35; simultaneously, said cutting, rollers 34,-35 
assume the working position to. replace the rollers 
32, 33, which for tiieir part are displaced into the 
upper position previously occupied by the creasing, 
rollers 24 and 25. The subsequent rotation will take 

35 place clockwise. 

The cutting tools 37, 38, 39, 40 have,^ in cross- 
section, a profile Which can be seen in detail In Fig. 
.7A, which shows an enlarged detail of tiie section 
of Rg. 7. This profile permits connect positioning 

40 and approach of the cutting tools. More particularly, 
with reference to tiie cutting tools 37, 38 which can 
be seen in the detail of Rg. 7A, tiie lower cutting 
tool 38 possesses an annular step 38A which is set 
back relative to tiie front surface 38B of said tool, 

45 which surface, in use, Is aligned with the front 
surface 37B of the upper tool 37. When tiie tools 
37, 38 are to be displaced by tiie forte 200, ttie 
ends 200A (see in particular Rgs. 5 and 10) first 
approach the surface 37B of tiie tool 37, which is 

50 advanced by an amount of, for example, 2 mm 
relative to the step 38A, and causes a displace- 
ment of the single tool 37 along ttie respective 
roller 33; only after tills Initial displacement of tiie 
tool 37 do tiie ends 200A of tiie fork 200 enter Into 

55 contact with ttie step 38A of the tool 38, so ttiat.tiie 
subsequent sliding of the fori^ causes the simulta- 
neous displacement of the two cutting tools 37, 38. 
The effect of this is ttiat when Uie tools 37, 38 are 
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displaced laterally to the machine in order to be 
collected in a storage zone - which may be situ- 
ated on the left or on the right of the front of the 
machine -the . blades 37L and 38L of the two tools 

37 and 38 are mutually spaced by an amount equal 5 
to the distance which they nonnnally assume before 
their approach for the cutting operations (which 
approach is obtained by the axial displacement of 

the shaft 123) plus the distance in the direction of 

the a)ds of the support rollers 32 and 33 of the step to 

38A and of the front surface 37B of the two tools 

38 and 37 respectively. When both cutting tools 
and creasing tools fitted on those rollers which are 
cun-ently. inactive are to be positioned in order to 
process the subsequent order, tlie first operation is 
perfonned by tiie forks 200 and 200 is a tran- 
slatory movement of all the tools fitted on the 
inactive rollers towards a storage zone which will 

be situated at one or otiier end of said rollers. In 
the storage zone, tiie cutting tools will be posi- 20 
tioned with the steps 38A and the surfaces 37B of 
each pair of tools 37, 38 aligned, while the opposite 
front surfaces, designated 37C and 38C. respec- 
tively, will be positioned offset along tfie axial di- 
rection of the rollers by an amount equivalent to 25 
the offset between the surface 37B and tiie step 
38A in the attitude shown in Fig. 7A. In this man- 
ner, ail contact between the blades 37U 38L of tiie 
cutting tools is avoided. When the cutting tools are 
subsequentiy to be positioned along the respective 30 
cutting rollers by tiie fork 200 (or by the fork 200'), 
the points 200A of said fork act on the front sur- 
faces 37C and 38C of each pair of tools 37. 38; 
since, in the storage position, these two surfaces 
37C, 38C are offset, tiie surface 37C being farther 3S 
from ttie machine centre, tiie interaction with the 
ends 200A of the fork first causes an advance of 
the single tool 37 by an amount again equivalent to 
the Initial offset of tiie surfaces .37C and 38C. and 
subsequentiy a simultaneous advance of the two 40 
tools 37 and 38. The effect of this is that the blades 
37L and 38U which were mutually separated in tiie 
storage position, are brought together again during 
the maneuver of positioning the tools in the new 
attitude. It Is apparent that only the blades 37L and 45 
38L of the tools which are to be used will be close 
together, while all tiie blades of the tools 37. 38 
which remain in the storage zone will be mutually 
separated, and will remain so in the processing of 
tiie subsequent order, so that, in tiie case of tiiese so 
inactive tools, tiiere is no contact between tiie 
blades and hence no wear on the cutting tools. As 
stated, storage for the tools can be provided on tiie 
left or on tiie right of the respective roller; however, 
it is also possible to provide double storage of tools 55 
at botii ends of the roller. In this case, the tools 
may have a symmetrical configuration relative to a 
central plane. 



As mentioned above, the cutting pressure be- 
tween the blades 37L and 38L is imposed by 
means of the cylinder/piston actuator 139; in order 
to permit correct functioning of the blades 37L and 
38U which are close together, one of said blades is 
mounted rigidly on the respective tool while the 
other is mounted witii tfie interposition of a resilient 
member 37D. The axial displacement in the direc- 
tion f123 imposed by the actuator 137, 139 resil- 
ientiy compresses the resilient member 37D. which 
tiien exerts a cutting pressure between the blades 
37L. 38L Particularly In tiie exemplary embodiment 
shown in Fig. 7A. the blade 38L is mounted rigidly 
on the tool 38, while the blade 37L is mounted on 
the tool 37 witii the interposition of a resilient ring 
37D of rubber or tiie like. . 

In several applications, it is desirable to have 
tiie possibility of performing creasing lines in dif- 
ferent positions and according to different patterns. 
In some cases, the number of creasing tools sup- 
ported by the two pairs of creasing rollers 21, 22; 
24, 25 could be insufficient In this case, it may be 
provided tiiat two machines having the same struc- 
ture of the above described machine be placed in 
series: The first machine has four pairs of creasing 
rollers, while tiie second machine is exactly equal 
to tiie machine of Fig.5. In such a case, tiie first 
machine has the. same structure as tiie one of 
Flg.5, with the only difference that also rollers 32, 
33 and 34, 35 support creasing tools instead of 
cutting tools. Tlie structure of the eight creasing 
rollers will be that shown in Fig.6. Two can-iages as 
those shown in Figs. 10 and 11 will be provided 
above and below the center of tiie machines for 
positioning tiie creasing tools. In operation the web 
of cardboard passes through two subsequent pairs 
of creasing rollers of the first machine; One or tiie 
other of said two pairs of creasing rollers may be 
inoperative,, that Is to say with tiie creasing tools 
spaced apart 

in such a configuration, the first machine will 
be able to perform only creasing lines, while tiie 
second machine will be able to perform creasing 
and cutting of the web of cardboard. The cutting 
could be performed also with a machine having a 
different structure. 

Figs. 16 and 17 show a machine for creasing 
an endless web of cardboard, which has a structure 
similar to the above described machine. The ma- 
chine of Rgs. 16 and 17 can be placed in series 
with the machine of Rgs. 1 to 15, as shown in Fig. 
18. The machine of Figs. 16 and 17, generally 
indicated by 300, has a bearing structure produced 
by means of a pair of lateral uprights 301 mutually 
connected by upper and lower cross pieces 303 
and 305. This structure is equipped witii wheels 
307 which roll on con-espondlng tracks 309 an- 
chored to the floor P. The structure Is combined to 
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a reducing motor similar to motor 13, wiiich is 
capable of imparting to said structure transverse 
movements, in order to follow any transverse til- 
tings and movements of the cardboard being pro- 
cessed. 

The structure formed by the uprights 301 and 
by the cross pieces 303 and 305 carries an assem- 
bly which is capable of oscillating about an axis 
which is transverse relatively to the direction of 
advancement of frie candboard fed to the machine. 
This assembly carries two pairs of shafts on which 
are mounted the creasing tools. More specifically, 
as shown diagrammatically in Rgs. 16 and 17, the 
oscillating assembly is formed by a pair of mobile 
side pieces 317 parallel to the uprights 301, and 
earned by supports, like those shown in Rg. 9. The 
mobile pieces 317 carry two pairs of rollers 321, 
322 and 324 .325 respectively, on which are fitted 
creasing tools, like the tools 27, 2B, 29, 30 already 
described. 

The two pairs of rollers 321. 322 and 324, 325 
respectively are mutually adjacent and are ar- 
ranged in a manner such that the planes defined 
by the axes of the rollers 321. 322 and of the 
. rollers 324, 325 respectively are mutually perpen- 
dicular. Countennreights 332, 333 and 334 are pro- 
vided solid to the assembly formed by the side 
pieces 17, which are able to balance the weight of 
rollers 321, 322, 324, 325 wrtii respect to the sup- 
port axis. 

As is apparent from the scheniatic drawings of 
Rgs. 16 and 17, during operation the cardboard C 
passes in the direction of the arrow fC between one 
of the two pairs of rollers carrying the creasing 
tools. More specifically, in Rg.16 the cardboard 
passes between the pair of rollers 324, 325. Be- 
tween the zone defined by the rollers 321, 322, 
324. 325 and the counten/veights 332. 333, 334 are 
disposed profiles 343, 345, 347 and 349 defining 
two passages which are mutually inclined at an 
angle of 90* for the passage of the cardboard C. In 
the atStude shown in Rg. 16. the cardboard passes 
over the profiles 347 and 349. When the position of 
the creasing rollers is rotated through 90* to as*, 
sume the attitude of Rg. 17, the cardboard C 
passes between the rollers 321 and 322 and over 
the profiles 343 and 349. This second position is 
obtained by rotation in the direction of anx>w F of 
the entire group comprising the rollers 321, 322, 
324, 325, the profiles 343, 345. 347, 349 and the 
mobile side pieces 317. In order to obtain the 
rotation of this group, there is fixed to each mobile 
side piece 317 a toothed wheel sector designated 
351 which engages with a corresponding pinion 
353 that transmits an oscillating rotary movement 
obtained from control means similar to those de- 
scribed with reference to Rg. 12. 

The creasing rollers 321, 322 and 324, 325 are 



supported to the side pieces 317 in the same way 
as shown in Rg. 6 for rollers 21 and 22. They are 
set to rotate by means of a toothed t)e!t which 
takes the motion from a central pulley as above 

6 described with reference to Rgs. 5 and 9. There 
may be provided two motors, one on each side of 
the machine, for each pair of rollers 321, . 322 and 
324. 325. as already described above. Altemativety, 
there may be provided a single motor provided 

70 with a clutch In order to put into rotation alter- 
natively the first of the second pair of rollers. 

Rg.18 shows a woridng line in which the card- 
board C passes through a machine 300 of the kind 
described with reference to Figs. 16 and 17, and 

?5 through a machine, for creasing and cutting of the 
kind, described with reference to Rgs. 1 to 15. This 
arrangement allows a large , number of creasing 
tools to be used and selected for different orders to 
be processed. 

20 

Claims 

1. A machine for creasing and cutting an endless 
25 web of cardboard or the like comprising at least 

two pairs of creasing rollers (21, 22. 24, 25) and at 
least two pairs of cutting rollers (32, 33, 34, 35), the 
web of cardboard being processed passing be- 
tween the rollers (21, 22) of a first pdr of creasing 

30 rollers and the rollers (32, 33) of a first pair of 
cutting rollers, while the other pair of creasing 
rollers (24, 25) and the other pair of cutting rollers 
(34, 35) are situated in inactive positions in which 
there operate means (184, 184') for the positioning 

35 of the respective tools, wherein said at least two 
pairs of creasing rollers (21, 22, 24, 25) and said at 
least two pairs of cutting rollers (32. 33, 34, 35) are 
carried by an angularly mobile assembly (17. 17) 
which alternately assumes one or other of at least 

40 . two angular positions in order to an'ange one or 
other of said at least two pairs of creasing rollers 
and one or other of said at least two pairs of 
cutting rollers in the working position; and wherein 
each pair of creasing rollers and the respective pair 

45 of cutting rollers are situated on opposite sides 
relative to the axis of rotation of said angularly 
mobile apparatus. 

2. The machine as claimed in claim 1, wherein said 
pairs of creasing rollers and said pairs of cutting 

so rollers are supported by a pair of angularly mobile 
side pieces (17, 17) carried by a bearing stmchjre 
(1, 3, 5) of the machine, which side pieces are 
associated with means (51, 53, 222, 228. 232) for 
controlling the rotation of said side pieces (17. 17) 

55 and hence the switching of the position of the pairs 
of rollers. 

3. The machine as claimed in daim 2. wherein said 
means for controlling the rotation of said side 
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pieces (17, 1*7) comprise sectors of toothed wheels 
(51, 51 ') associated with said side pieces and 
engaging with con^esponding pinions (53, 53) 
caused to rotate by an actuator (226) and con- 
nected by means of a compensator bar (232). 

4. The machine as claimed. In claim 2 or 3, wherein 
said means for controlling the rotation of the side 
pieces (17, 17) comprise an Intermittor (222) in 
order to modify the rotary movement of the side 
pieces (17. 17) relative to the rotary movement of 
the actuator (226) provided in order to actuate the 
rotation of said side pieces. 

5. The machine as claimed in one or more of the 
preceding claims, wherein on a first side of the 
machine, transmission means (55, 57) are provided 
in order to transmit the rotary movement to a first 
pair of creasing rollers and to a first pair of cutting 
rollers, said first pairs of rollers working simulta- 
neously, and on the other side of the machine 
analogous transmission means (55. 57) are pro- 
vided In order to transmit the movement to a sec- 
ond pair of creasing rollers and to a second pair of 
cutting rollers, s^d second pairs of rollers working 
simultaneously, and in alternation with said first 
pairs of rollers. 

6. The machine as claimed in claim 5, wherein said 
transmission means comprise, on each side of the 
machine, a central pulley (77) which controls the 
movement of a flexible transmission member (55) 
which is passed around pulieys (67. 69) which are 
coaxial with and fixed to the rollers (32. 33) of a 
corresponding pair of cutting rollers and around 
pulleys (59, 61) which are coaxial with and fixed to 
the rollers (21. 22) of a corresponding pair of 
creasing rollers opposite said cutting rollers. 

7. The machine as claimed in one or more of the 
preceding claims, wherein profiles (43. 45, 47, 49) 
are an-anged between the pairs of creasing and 
cutting rollers and define ^ least two altemato 
conveying paths for the cardboard (C) with support . 
and sliding surfaces (43A, 49A, 45A. 43B) for said 
cardboard. 

8. The machine as claimed in one or more of the 
preceding claims, wherein the rollers of each pair 
of creasing rollers may be brought together and 
moved apart In order to regulate the creasing pres- 
sure. 

9. The machine as claimed in claim 8, wherein one 
(22, 25) of the rollers of each pair of creasing 
rollers is angularly mobile about an axis (A-A) par- 
allel to the axis of said roller, in order to move 
towards and away fi^om the conresponding second 
roller (21 ; 24) of the respective pair. 

10. The machine as claimed in claim 9, wherein the 
supports (81. 83) of said creasing roller (22; 25) of 
each pair of creasing rollers which is angularly 
mobile about an axis (A-A) parallel to the axis of 
said roller are accommodated in eccentric seatlngs 



(85, 87) of flanges (89, 91) capable of rotating in 
respective seatings in the side pieces (17, 17), the 
synchronized rotation of said flanges (89, 91) caus- 
ing the angular movement of said roller (22; 25) 
5 about said axis (A-A). 

11. The machine as claimed in one or more of the 
preceding claims, wherein one (33; 34) of the roll- 
ers of each pair of cutting rollers is axialiy mobile 
in order to bring together and move apart the tools 

10 (37. 38) of each pair of mutually interacting cutting 
tools. 

12. The machine as claimed in claim 11, wherein 
one (125. 127) of the supports of the axialiy mobile 
roller of each pair of cutting rollers is rnounted in a 

76 seating (129. 130) which is angularly mobile and 
equipped with a thread . (131) interacting with a 
con'esponding thread fixed on the corresponding 
mobile side piece (17), and wherein said angularly 
mobile seating is caused to oscillate angularly by 

20 an actuator (137, 139) In order to control the axial 
movement of said axialiy mobile roller. 
.13. The machine as claimed in one or more of the 
preceding claims, wherein at least one of the sup- 
ports of each cutting roller can be opened to re- 

25 move and replace the cutting tools fitted on them. 

14. The machine as claimed in one or more of tfie 
preceding claims, wherin one (37L) of the circular 
blades (37L.38L) of the mutually interacting cutting 
tools Is mounted resiliently on Its respective cutting 

30 roller with the interposition of a ring (37D) of rubber 
or the like. 

15. The machine as claimed in one or more of the 
preceding claims, wherein at least one (119, 145) 
of the supports of each cutting roller (32, 33, 34, 

36 35) Is openable in order to permit the removal and 
the replacement of the respective cutting tpols (37. 
38. 39. 40), and wherin a support means (157) is 
provided for the cutting rollers during the oper- 
ations of replacing the tools. 

40 16. The machine as claimed in one or more of ttie 
preceding claims, wherein each means (184; 184) 
for the positionirig of the tools comprises a fork 
(200; 200') for the simultaneous displacement of 
two opposing tools fitted on the rollers of a respec- 

45 five pair of rollers. 

17. A machine for creasing an endless vyeb of 
cardboard or the like comprising at least four pairs 
of creasing rollers (21. 22. 24, 25), the web of 
cardboard being processed passing between the 

50 rollers (21, 22) of a first and a second pair of 
creasing rollers, while the other two pairs of creas- 
ing rollers (24, 25) are sitoated in inactive positions 
in which there operate means (184, 184') for the 
positioning of the respective tools, wherein said at 

56 least four pairs of creasing rollers (21, 22, 24, 25) 
are carried by an angularly mobile assembly -(17, 
17) which alternately assumes one or other of at 
least two angular positions In order to anrange two 
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of said at least four pairs of creasing rollers in the 
working position; and wherein each pair of creasing 
rollers are situated on opposite sides relative to the 
axis of rotation of said angularly mobile assembly. 
1& A machine for creasing an endless web of 5 
cardboard (C) or the like comprising two pairs of 
creasing rollers (321 .322:324,325), the web of card- 
board being processed passing between the rollers 
of one of the pairs of rollers, while the other pair of 
creasing rollers is situated in inactive position in to 
which there operate means (384) for the positioning 
of the tools, said two pairs of creasing rolirs (321, 
322; 324. 325) being carried by an angularly mo- 
bile assembly (317. 317) which alternately assumes 
one or other of two angular positions in order to 75 
arrange one or the other of said two pairs of 
creasing rollers in the working position. 
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Fig. 4 
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Fig.lO 
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Fig . 14 
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